Analysis of insulin secretion based on changes in plasma insulin and C-peptide in man.
In order to clarify the mechanism of insulin secretion, responses of insulin (IRI) and C-peptide (CPR) in plasma to various stimuli were investigated in normal subjects and patients with diabetes mellitus, liver cirrhosis, chronic nephritis or insulinoma. The response of plasma IRI and CPR to oral glucose load was less marked in the mild and moderate diabetes groups than in the normal controls. Neither IRI nor CPR in the severe diabetes group responded to oral glucose. The patients with liver cirrhosis revealed an exaggerated and delayed response of IRI and CPR, and a lowered CPR/IRI ratio, indicating a remarkable response of IRI to glucose. In contrast, the patients with chronic nephritis showed a prominent rise of CPR alone. In the insulinoma patients, both plasma IRI and CPR increased after glucose load. In the response to glucose, there was approximately 30-min lag time between the peaks of IRI and CPR in the normal controls and the patients with various diseases. Following arginine infusion, plasma IRI and CPR increased in the normal subjects and the patients with moderate diabetes. In the normal subjects, plasma IRI reached a peak at 6 min and 3 min in response to tolbutamide and glucagon, respectively, which elicit an abrupt and sharp rise of insulin from B-cells. However, diabetic patients showed a minimal change in plasma IRI and CPR, whereas there was an exaggerated response of plasma IRI and CPR in insulinoma patients. In analysis of responses of plasma IRI and CPR to tolbutamide or glucagon, there was a lag time longer than 10 min in the normal subjects. The present study confirms the concurrent release of C-peptide from the B-cells in the secretion of insulin. In addition, it was suggested that insulin and C-peptide are mainly handled in the liver and the kidney, respectively. Furthermore, a longer lag time between the peaks of IRI and CPR in response to tolbutamide or glucagon did not necessarily indicate a simultaneous release of insulin and C-peptide from the B-cell, but a delayed release of the latter.